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USING HP 300 DIAGRAMS 



1.0 INTRODUCTION 

Between them, the Basic Diagrams book (Part IV of the Service 
Handbook) and the Comprehensive Diagrams Set cover all GSD-made 
replaceable parts, tools, and test connectors used in the HP 300. 
They provide information for the following purposes: 

a. training in system concepts \ ( 

b. assembly and disassembly 

c. parts identification and location 

d. adjustment of analog circuitry 

e. signal tracing between subsystems in the system / 

f. signal tracing between boards in a subsystem \ 

g. signal tracing between components on a board / 



Basic Diagrams 
(Handbook Part IV) 



Comprehensive 



The Basic book fills the first five of these needs; the 
Comprehensive set covers the rest. 

The diagram books are designed for use by maintenance personnel 
who have attended the HP 300 Account CE Course. A thorough 
understanding of the information presented in this course is 
assumed and is essential to use this material. 

The diagrams used are direct reproductions of selected HP 300 
manufacturing drawings, schematics, and material lists. The 
schematics are drawn in Development to a joint 

Development/Manufacturing/Service standard — which is included 
here as Section 6.0. This procedure results in greater accuracy, 
faster response, and lower cost. The key is that both the 
factory and the field work from the same data base. 

The books are kept up-to-date via subscription services. 

In conjunction with the Production Change Summary section for 
each subsystem (201Z for the 31213 Power Supply, for example), 
the diagrams books provide a complete change histcry for the 
field. 



2.0 BASIC VS COMPREHENSIVE 



This Introduction and the Indexes are identical for both the 
Basic book (Part IV of the Handbook) and the Comprehensive set. 

The Basic drawings are not duplicated in the Comprehensive set — 
they are additive. The two can be combined by discarding one 
Introduction and the older of the two Indexes. 

In the index, the diagrams included in the Basic book are marked 
with an asterisk; those without an asterisk are included in the 
Comprehensive set. 



3.0 ORGANIZATION 

The diagrams are arranged numerically using the Manufacturing 
Specifications drawing numbers: 

a. The mechanical drawings are numbered arbitrarily — most with 
the HP 300 family prefix of 31000. The cross-referencing 
between drawings provides a pictorial index. 

b. The organization for each Printed Circuit Assembly (PCA) is: 

(1) Assembly Drawing 

(2) Schematics 

'3^ Material List 

... all in order under the 31XXX prefix for that board. 

As a general rule, the diagrams for a given assembly are not ^ 
split between the diagrams books. For example, if a schematic is 
included in the Basic book to aid in adjustment, the 
corresponding assembly drawing and material list for that board 
are also in the Basic book. 



4.0 INDEXES 



There are three indexes: 

a. Sorted by subsystem using the Service Handbook Summary section 
number 

b. Sorted alphabetically by drawing name 

c. Sorted numerically by drawing number 

Those drawings which are in the Basic Diagrams book are denoted 
with an asterisk. 

Those drawings changed from the previous index (of last update 
package) have an "X" in the "Add" column. 

In addition, there is a pictorial index system: 

a. the HP 300 as a whole is shown on an exploded view of the 
31213A Mainframe. This is used as a pictorial index to the 
subsystems. Each subsystem is identified on this exploded 
drawing by its name and assembly number so that the 
appropriate subsystem drawings can be found. 

b. all parts in a subsystem are referenced on the subsystem 
assembly drawings by name and part number, including cables 
which are located within the subsystem. 

c. Cables which connect two or more subsystems are shown on the 
Mainframe Cable Routing drawing. 



5.0 DRAWING NUMBERS 



A drawing number looks like this: 

D 31293-60004-21 B 

Original I Revision level of drawing 

size of I 

drawing Sub-drawing number and 

revision level of assembly 

Original size of the drawing: this is needed to find the 
drawing in the Manufacturing Specifications files. 

Sub-drawing number and revision level of the assembly: these 
two facts are combined in one two-digit number — 
sub-drawing 1 is numbered 1, 11, 21, 31, etc. as the 
assembly is revised; sub-drawing 6 is numbered 6, 16, 26 and 
so forth. 

Revision level of drawing: this letter corresponds to the 
last letter used in the revision note box in the upper 
right-hand corner of the drawing. 



Via update packages through the two subscription services, 
subscribers receive all significant revisions of each diagram. 
Gaps occur in this sequence to skip drawing versions covering 
such things as product revisions not shipped, minor manufacturing 
corrections, etc. 

Use the Production Change Summary section (in Part I of the 
Handbook) to check the complete change history for a given 
subsystem. 



6.0 EXAMPLES OF USE 



Here are three examples of diagrams usage. The first two 
examples show usage of the Basic book for parts identification 
and disassembly/reassembly; the third example shows usage of the 
Comprehensive set to trace signals. 

Example 1: 

You need to identify a part (for example, a bracket damaged in 
shipping) 

a. Use the exploded drawing of the mainframe to find which 
subsystem the part belongs to. (If not obvious.) 

b. Find the subsystem's assembly drawing. 

c. Locate the desired part on the assembly drawing and use the 
reference designators and parts list on the drawing to find 
the part number. 

d. Check Section 106, Parts and Logistics Summary, in the Service 
Handbook to determine whether it is exchange, non-exchange, or 
fabricated. 



Example 2: 

You need to disassemble or reassemble something. For example, 
replacing a fan in the power supply unit. Use the assembly 
drawing for the Power Supply Unit to see which parts need to be 
disassembled to be able to remove the old fan. Once the old fan 
has been replaced, the drawing can be used to reassemble the 
Power Supply Unit. 



Example 3: (Comprehensive Diagrams Set) 

You need to trace a signal from one board to another within a 
subsystem. 

a. Find the schematic diagram for each board 

b. Locate the pin numbers in question 

c. If necessary, the cable drawing may be found via either: 

(1) the cable part number 

(2) The subsystem assembly drawing 

(3) The mainframe cable routing drawing. 

7.0 SCHEMATIC DRAWING NOTATION 
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1. Purpose Provide accurate up-to-date schematic diagrams in a common 
database for development, manufacturing, and field. 



2. General (Items marked with an asterisk have examples included in the attached 
schematic. ) 

A. The assembly reference designator, assembly name, and assembly part 
number must be on each schematic. 

B. Where there are components associated with an assembly but not on_ the 
assembly, they shall be drawn on the same schematic as the assembly, 
i.e., small connectors, transformers, switches, etc. Provide adequate 
information to illustrate connectors and their wiring. 

C. Box all panel and frontplane labeling with a solid box. 

D. Label all switches, connectors, and indicators with the names used 
on the front or rear panel, PCA, or board stiffener label. 

*E. Indicate functional blocks by surrounding components with dotted-line 
boxes. For example: "Control Decode", "Select Code Detector", "State 
Register". Blocks should match those referenced by the theory of operation 
(See sample schematic.) 

*F. Lettering should be larger than 0.10". (The blue fade-out grid lines 
are 0.10" apart.) 
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EXAMPLE SCHEMATIC FRAGMENT FOR SECTION 2 



*G. Place a state table near any sequencer. 



H. Watch out for ambiguity. Avoid potential ambiguity between crossovers 
and junctions: 



vs 



+ 



is dangerous, use 



i # — instead of 



where a problem could arise. 



CLOC^ 



3. Logic Symbols 



A. 



r B. 



Logic symbols are based on MIL STD-806B. Use the attached sample 
schematic as a guide. 

Logic symbols with more than one possible symbolic representation should 
be shown using that symbol which most easily facilitates understanding 
the circuit operation. If it makes more sense to show a NAND or an OR 
with inverted inputs, do so. Generally speaking, the symbols used by 
the responsible engineer should be retained. Label the more complex 
elements with a descriptive logical name such as "Address Register", 
"Comparator", "Counter", etc. 
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UAB 
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C. For unusual logic elements, use labeled blocks or the manufacturer's 
notation—do not invent symbols. 

D. All logic elements must have their pin numbers identified. 

*E. All MSI and LSI logic elements must have their pins labeled . Also 
add descriptive name as per B above. 

*F. Logic elements must be identified by the assembly designator, manufacturer's 
part number, and HP part number suffix. Use a note to show that the 
1820- prefix is assumed. 

*6. Open-collector gates are designated by a dot inside the gate outline 
near the output. (See sample schematic.) ("0C" is acceptable.) 

*H. Schmidt-trigger gates are designated by a hysteresis symbol inside the 
gate outline. (See sample schematic.) 

*I. Tri-state gates are designated by the words "Tri-State" next to the bus. 

*J. Use a notch to show edge-triggering. For negative-edge triggering, add 
an inversion ball. 

K. A single pack of several drivers or buffers can be drawn as a box with a 
typical gate, to show direction, inside. 
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EXAMPLE SCHEMATIC FRAGMENTS FOR SECTION 3 



4. Discrete Components 

A. All passive components are to be identified by their assembly 
designators ("R7 n , "C25\ etc.). 

*B. All passive components must have their values indicated near the symbol 
even if part of a network. The schematic should carry this note: 
"Resistance and capacitance values are indicated in ohms and microfarads 
respectively unless otherwise specified". Tolerances should be indicated, 
as well as non-obvious voltaqe and power ratings. 

*C. All polar components such as electrolytic capacitors must have their 
polarity indicated on the logic diagram. 

*D. Put the HP part number on all part' except resistors and capacitors. 

5. Jumpers and Switches 

*A. All jumpers and switches must be identified by both their assembly 
designator and functional name ("Wl CLKDIS", "S3 Self Test"). 

B. A jumper configuration table must appear on the logic diagram. It 
must relate the circuitry or functional configuration against the 
presence or absence of a jumper. 

C. Draw a functional schematic represenation of each rotary switch used. 

6. Connectors 



*A. All lines to or from an edge connector must be labeled with the connector 
number, pin number, and signal names. 

*B. Connector, switch, and indicator reference designation should be shown 
in a sketch of the PCA. 
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EXAMPLE SCHEMATIC FRAGMENTS FOR SECTIONS 4 AND 5 



7. Signal Flow 

*A. Signal flow designators in the form of an arrowhead should be added 
when the responsible engineer feels that such information clarifies 
the logic diagram—especially for connectors, page-page connections, 
and between functional blocks. 

B. In general, signal flow should be from left-to-right and top-to-bottom 
and symbols oriented with inputs to the left and outputs on the right. 
Some structures are best drawn not in accordance to left-to-right. 
For example, an interface module that connects two other systems. Here 
it is best to have interface to A at left edge and interface to B at 
right edge. (See the block diagram example.) 

*C. In multi-page schematics, signals should enter the schematic from the 
left and leave on the right-hand side where possible. Use an arrowhead 
(opposing arrowheads if bidirectional) on each signal where it enters 
or exits the page. Show sheet number(s) and grid location in a "pill" 
shape as on example. 

*D. Show busses as one line with a slash and number indicating the number 
of signals. (See sample schematic.) 



8. Signal Names 
A. 



Important lines which meander over the logic diagrams should have 
their names repeated several times as an aid to signal tracing. 



B. Where a large number of lines run in parallel they should be individually 
named to avoid confusion and error in signal tracing. 

C. Write names on signal lines (signal designators) especially when entering 
or exiting a board. Signal designators on the lines entering or exiting 
a board should be the same as in the wire list. Consistency between 
individual drawings is important. 



The TESTAID notation of "ADDR7L" and "DRGH" can be used rather than 
negation bars in documentation— since the bars make the theory of operation 
and other documents both difficult to write and error-prone. (Difficult 
because there is no easy way to handle the bars with text editor output to 
printers and CRTs; error-prone since the bars have to be drawn by 
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hand on printer output or typescript.) It is acceptable to use bars on 
the schematic and another designation ("L" and "H" or "+" and "-") on 
the documentation. Use of apostrophe as the negation suffix is not 
acceptable since it is too easily lost in reduction or reproduction. 

9. lower and Ground 

A. VCC and ground pins on IC's need not be indicated for standard TTL SSI 
and MSI logic elements. 

B. All power and ground pins must be labeled and identified for MOS and LSI chips 

C. Power and ground lines to unusual logic elements should not be specifically 
shown but rather indicated as in 9F to prevent clutter. 

D. The entry point of all power and ground lines should be indicated in some 
fashion, either by connector pin number, wire number, etc. 

*E. Power related circuitry such as regulators, Zener diodes, decoupling 
capacitors, etc. should be clustered together near the bottom of the 
logic diagram. 

*F. Use 'V12V" for voltages; "Xr" for logic comnon. Do not use "JJ' 

10. Test Points 

*A. Test points must be identified by both their assembly reference designator 
and by functional name ("TP12 PCLK"). Symbol is "1_". 

B. Analog boards should show voltage and condition for said voltage or a 
small waveform sketch. 

11. Timing and Adjustments 



A. Indicate nominal timing for one-shots, delays and clocks. (Also min. or max, 
if applicable. ) 

B. Indicate on potentiometers clockwise (CW) or counterclockwise (CCW) rotation 
and increase or decrease of adjusted parameter. Use an arrow labeled, for 
example, "Increase Frequency CW" showing the direction of wiper motion to 
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EXAMPLE SCHEMATIC FRAGMENTS FOR SECTIONS 9 AND 10 



12. Examples 

A. Here is a good example of block diagram organization: 
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B. An acceptable C-size schematic is shown on the next page reduced 2:1 to B- 
size. D-size AMIGO schematics will be reduced 4:1 (to B-size). ; 



13. The Master Rule 

Keep the purpose of your schematics in mind. No set of rules can be complete- 
don' t let one of these guidelines act as an obstruction to achievement of the 
goal. The diagrams which you leave behind should be a source of pride and 
a mark of your professionalism. 
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